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SERVICE STATION ARCHITECTURE AND METHOD FOR DRUM PRINTER 
BACKGROUND 

[0001] Drum printers are a type of printing system including a rotating drum 
for moving media under a printing device such as an array of fluid ejecting 
elements. The fluid ejecting elements can include inkjet printheads, and 
typically may need servicing from time to time. Accessing the printheads for 
servicing presents a problem. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0002] Features and advantages of the disclosure will readily be 

appreciated by persons skilled in the art from the following detailed 

description when read in conjunction with the drawing wherein: 

[0003] FIG. 1 is a schematic illustration of an exemplary embodiment of a 

drum printer employing a service station, with the print bars in printing 

positions. 

[0004] FIG. 2 is an isometric view of an exemplary print bar. 

[0005] FIG. 3 is a schematic illustration of the drum printer of FIG. 1, 

with the print bars rotated to a service position. 

[0006] FIG. 4 is a schematic illustration of the drum printer as in FIG. 3, 
with the service station moved into a servicing position. 
[0007] FIG. 5 is a schematic control block diagram of elements of the drum 
printer of FIGS. 1-4. 
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[0008] FIG. 6 is a schematic illustration of an exemplary embodiment of a 
printer employing a split service station architecture, with print bars in print 
positions. 

[0009] FIG. 7 is a schematic illustration of the printer of FIG. 6, with the 
print bars moved to respective service position. 

[0010] FIG. 8 is a schematic illustration of the printer as in FIG. 7, with the 
service station components moved to servicing positions. 
[001 1] FIG. 9 is a schematic control block diagram of elements of the drum 
printer of FIGS. 6-8. 

DETAILED DESCRIPTION OF THE DISCLOSURE 

[0012] In the following detailed description and in the several figures of the 
drawing, like elements are identified with like reference numerals. 
[0013] FIG. 1 is a schematic illustration of an exemplary embodiment of a 
drum printer 10 comprising a rotating drum 20, with a plurality of print bars 32, 
34, 36, 38 disposed above the drum. The drum 20 is mounted for rotation 
about a drum center axis 22. Each print bar comprises in this exemplary 
embodiment a page wide array (PWA) 32A, 34A, 36A, 38A of printheads or 
pens. In this exemplary embodiment the printheads are inkjet printheads, 
each comprising one or more arrays of fluid ejecting nozzles. In an exemplary 
embodiment, each print bar supports a plurality of printheads, disposed along 
the width of the page. Moreover, each print bar can support printheads of the 
same color in an exemplary embodiment. For example, printhead array 32A 
can be yellow ink ejection devices, printhead array 34(A) can be black ink 
ejection devices, printhead array 36(A) can be cyan ink ejection devices, and 
printhead array 38(A) can be magenta ink ejection devices. In another 
embodiment, a print bar can have printheads with multiple colors of ink. 
[0014] FIG. 2 is an isometric view of an exemplary print bar 32, which has 
mounted therein four printhead cartridges or modules 32A-1, 32A-2, 32A-3, 
32A-4, each with an associated printhead nozzle array. In this exemplary 
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embodiment, each cartridge includes a set of four nozzle arrays which are 
arranged in a staggered relationship. For example, printhead 32A-1 includes 
an array 32A-1A of nozzle arrays. The printhead cartridges are arranged 
along an extent of the print bar in a distributed, staggered manner so as to 
provide full coverage along the extent of a print zone. In an exemplary 
embodiment, each of the print cartridges can be fed with ink through flexible 
tubes (not shown) running to ink supplies (not shown) located off the print bar. 
Alternatively, the print cartridge can include on-board ink reservoirs (not 
shown) with capacity sufficient to print one or more print jobs. 
[0015] In this exemplary drum printer configuration, the printer loads the 
print medium onto the rotating drum, and holds the print medium tightly 
against the drum surface, e.g. by a vacuum system. Ink is ejected onto the 
surface of the print medium as it passes underneath the print bars to form the 
image. The print medium is unloaded off the drum after completion of the 
print job. The print bars are positioned with the printhead nozzle arrays very 
close to the surface of the drum in a printing position to provide high print 
quality of the printed output. 

[0016] Printhead servicing is performed, e.g. to cap the nozzle arrays, 
wipe the arrays, actuate the printheads to eject ink into a spittoon or for 
drop detection. To accommodate servicing the printheads, in an exemplary 
embodiment, the print bars are secured in a ganged fashion to a print bar 
frame structure 40 comprising an pivot structure 42. In an exemplary 
embodiment, the frame structure 40 and the pivot structure 42 are fabricated 
as a single rigid structure having mounting locations for attachment of the 
print bars 32, 34, 36, 38. The pivot structure 42 is mounted for pivoting 
movement about a pivot axis 44. In this embodiment, the pivot axis 44 is 
parallel to the drum axis 22 of rotation. A service station 50 is provided to 
perform servicing on the printheads when the printheads are positioned away 
from the drum surface. FIG. 1 shows the print bar frame and the printheads in 
a printing position. Accurate positioning of the print bar frame relative to the 
drum surface is provided by registration surfaces 70, 72 and datums 46, 48. 
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In one embodiment, the pivot structure 42 has some compliance about the 
pivot axis 44. The datums 46, 48 are ball or curved surfaces, formed on 
or carried by the pivot structure 42 and print bar support structure 40. The 
registration surface 70 is a V-block structure, which receives datum 46 in its 
notch with the print bar structure in the printing position. The second datum 
48 fits against the surface 72. For some applications, there will be a set of 
fixed registration surfaces 70, 72 and datums 46, 48 on each of the opposite 
sides of the drum. 

[0017] When it is time for the printheads to be serviced, the print bar frame 
structure 40 and the print bars 32, 34, 36, 38 are pivoted about pivot axis 44, 
following a constrained path 60 up and away from the drum surface to a 
service position that allows access to the printheads. In this embodiment, the 
path 60 is orthogonal to the axis 22 of rotation of the drum 20. In an 
exemplary embodiment, a pivot pin forms the pivot axis 44, and is mounted to 
a frame chassis (not shown); the frame structure 40 is rotatable about the pin. 
A motor driven gear train can be employed to move the frame structure about 
the pivot axis through its range of movement. FIG. 3 illustrates the print bars 
and frame structure 40 after they have been moved to the servicing position, 
with the service station 50 still in a home position. Now the service station is 
moved along a service path 62 (FIG. 4) which is generally orthogonal to the 
drum axis 22, to a servicing position. FIG. 4 shows the service station 50 
after it has been moved into the servicing position. The printheads can now 
be serviced, e.g. wiped or capped, by the service station 50. In an exemplary 
embodiment, the service station 50 includes a wiper and a cap assembly for 
each printhead mounted on each print bar. 

[0018] When the service station 50 has finished servicing the printheads, 
the service station is returned to the home position (FIG. 3), and the print bars 
are pivoted back along the constrained path 60 to the printing position 
(FIG. 1). The datums 46, 48 are brought against the registration surfaces 70, 
72 to accurately position the print bar for printing. The datum 46 moves to the 
notch of the registration surface 70, and the datum 48 to the registration 
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surface 72, under the force of gravity in this exemplary embodiment. 
The printer can now resume printing, and maintenance on the service station 
can be performed, e.g. scraping the wipers by a fixed set of scraper 
components. 

[0019] Since in this exemplary embodiment, the print bars are moved in 
one axis, i.e. in a rotational path 60 about axis 44, to allow access to the 
printheads, re-positioning the print bars is relatively simple. The printheads 
should be re-positioned very accurately in order to maintain good print quality. 
In an exemplary embodiment, this accuracy is provided by datums 46, 48 
which are positioned against the registration surfaces 70, 72. 
[0020] FIG. 5 is a schematic block diagram of the control system for the 
printer of FIGS. 1-4. A controller 200 such as a microcomputer or ASIC 
receives print job commands and data from a print job source 202, which can 
be a personal computer, scanner, digital camera or other known source of 
print jobs. The controller acts on the received commands to activate a media 
handling system 212 to load a print medium onto the drum 20 and activate the 
vacuum hold-down system 210 to hold the print medium against the drum 
surface. The drum drive motor 206 is commanded by the controller to 
position the drum 20 for commencement of a print job. Firing pulses are sent 
to the printheads comprising the pens 32A, 34A, 36A, 38A to eject ink 
droplets onto the medium surface. The controller is programmed to advance 
incrementally the drum past the print bars. The media handling system 
unloads the print medium from the drum upon completion of printing. 
[0021] When it is time for a service operation, in one exemplary 
embodiment, a print bar frame actuator or motor 204 can be activated by the 
controller to rotate the print bar frame structure about pivot axis 44 from the 
printing position along path 60 to the service position. A service station 
position actuator or motor 208 can then be activated to move the service 
station 50 along path 62 to the service position. 

[0022] Once the service station and print bar frame structure have reached 
their servicing positions, the controller actuates the service station functions 
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216, e.g. any of wiping, capping, drop detecting and spitting. In an exemplary 
embodiment, the service station service elements, e.g. the wipers and caps 
can be moved laterally, by service station lateral actuator 214 to perform 
wiping and capping functions. In an exemplary embodiment, the actuator 214 
can be a motor driven gear train, with rack and pinion gearing. When it is time 
to commence printing operations, the service station is moved to the rest 
position, and the print bar frame structure with the print bars is returned to the 
printing position. 

[0023] Another embodiment of a service station architecture is illustrated in 
FIGS. 6-8. This embodiment employs a split service station architecture, 
wherein first and second service stations 50-1 and 50-2 are mounted in 
respective fixed service positions. As with the embodiment of FIGS. 1-5, 
this embodiment also employs a plurality of print bars 32, 34, 36, 38 disposed 
adjacent the drum, each comprising in this exemplary embodiment a page 
wide array (PWA) of printheads or pens 32A, 34A, 36A, 38A. The print bar 
support frame structure is split into two frame structures 40-1, 40-2. 
Frame structure 40-1 supports print bars 32, 34, and frame structure 40-2 
supports print bars 36, 38. The frame structure 40-1 and the print bars 32, 34 
are movable along a constrained linear axis 102 between a printing position 
(FIG. 6) and a service position (FIG. 7). The frame structure 40-2 and the 
print bars 36, 38 are movable along a constrained linear axis 104 between a 
printing position (FIG. 6) and a service position (FIG. 7). Motor driven rack 
and pinion gear trains can be employed to move the respective frame 
structures 40-1 and 40-2 along their respective linear axes. In this exemplary 
embodiment, the axes or paths102, 104 are orthogonal to the drum axis 22. 
The print bars are arranged on the respective frame structures in a manner 
that, with the print bars in the printing positions, the printhead nozzle arrays 
are positioned in a conformal manner relative to the curved surface of the 
drum for printing, with a very small spacing between the nozzle array surface 
and the drum surface. A dual V-block registration surface structure 74 is 
positioned between the frame structures 40-1 and 40-2, so that ball-like 
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datums 46-2, 48-2 on adjacent ends of the respective frame structure are 
engaged in the notches of the registration surface structure 74 when in 
the printing position. Datums 46-1, 48-1 at the distal ends of the respective 
frame structures are in contact with registration surfaces 76, 78 in this 
position. With the frame structures moved along their linear axes to the 
service position, the curved relationship between the adjacent printheads on 
the respective support frames is maintained. The datums and registration 
surfaces may be formed in pairs, disposed on opposite sides of the drum to 
register the position of each end of the frame bars, and provide clearance for 
motion of the service station through its range of motion. 
[0024] Each service station includes service components to service the 
respective printheads. After the split print bars have been moved to the 
service position, as illustrated in FIG. 7, the service station components are 
actuated to move into position to service the printheads. FIG. 8 illustrates the 
service station components moved into the printhead service positions. 
For station 50-1, there are provided respective service station components 
50-1 A, 50-1 B which are moved different distances to position the components 
at each printhead to clean or otherwise service the nozzle arrays of the 
printheads. Component 50-1 A moves a smaller distance than component 
50-1 B. The service head of each component is angled in this exemplary 
embodiment to provide a proper facing relationship with the angularly oriented 
printhead array, due to the conformal mounting of the PWAs on the print bars. 
The service heads can include wipers, caps, spittoons or drop detection 
systems to perform wiping, capping, spitting and drop detection service 
functions to maintain printhead health. The printer can include a mechanism 
to provide relative motion between the service heads and the printheads, 
e.g. to provide a wipe or cap motion. 

[0025] After completion of a service cycle, the service components are 
returned to the rest position (FIGS. 6-7), and the print bars are moved along 
the constrained linear paths 102, 104 to position the printheads of the print 
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bars at the printing position (FIG. 6). Maintenance operations can be 
performed on the service components, e.g. a wiper can be scraped. 
[0026] FIG. 9 is a schematic block diagram of the control system for the 
printer embodiment of FIGS. 6-8. The control system is similar to that shown 
in FIG. 5, except that separate first and second print bar frame actuators 
(shown generally as elements 204) are employed to move the split print bar 
frame structures along their respective linear paths. The service station 
actuators 208 are employed to move the service station components into 
position. A lateral service station position actuator provides lateral motion for 
wiping and capping function. 

[0027] Although the foregoing has been a description and illustration of 
specific embodiments of the invention, various modifications and changes 
thereto can be made by persons skilled in the art without departing from the 
scope and spirit of the invention as defined by the following claims. 



